During recent years, wind energy has moved from an emerging technology to a nearly competitive technology. This fact, coupled with an increasing global focus on environmental concern and a political desire of a certain level of diversification in the energy supply, ensures wind energy an important role in the future electricity market. For this challenge to be met in a cost-efficient way, a substantial part of new wind turbine installations is foreseen to be erected in big onshore or offshore wind farms. This fact makes the production, loading and reliability of turbines operating under such conditions of particular interest.
the influence of the pressure on the lateral boundary of the control volume, however, remedies this problem. Furthermore, neglecting expansión, they show that the use of the momentum equation is circumvented, and contrary to the classical formulation, a power coefficient distribution that never exceeds the Lanchester-Betz-Joukowsky limit is obtained.
Jiménez et al. have analysed full-scale measurements from complex terrain and from observations, subjected to wake flow effects. Compared with conventional design code specifications, a modified spectral shape was suggested to be applied in case of wake operation and moreover modified ratios of standard deviations and turbulence length scales among turbulence components in cases where the complexity of the terrain and/or wake effects are significant.
Markou et al? explored and compared the potential of two different control approaches for load alleviation of turbines operating under wake conditions: (1) full-blade 'individual-pitch controllers' acting as wake compensators and (2) controllers using trailing-edge flaps. The analysis is based on full aeroelastic simulations of turbines operating in a non-stationary flow field influenced by upstream emitted wakes.
Knudsen et al. developed innovative models for forecasting wake-affected inflow velocities applicable in a wind turbine control context. Based on standard turbine full-scale measurements such as rotor speed and power production, an estimation of the wind field averaged over the rotor disc is achieved. With the use of a system identification approach, this in turn opens for innovative wind speed predictions at neighbouring turbines, with a separation of more than 700 m and up to 1 min ahead.
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